Numerous reports have demonstrated that various serum lipids, especially cholesterol and triglyceride, relate to atherosclerosis.
It has been accepted that atherosclerosis is one of the most frequent causes of ischemic heart disease, and many investigators have reported that the average values for the serum concentration of cholesterol and several other lipids are higher in groups of patients, who have ischemic heart disease compared with those in a group of normal persons. In this country cerebrovascular accidents following hypertension have been a leading cause of death as opposed to Western Society where deaths aree largely due to cardiac complications. In western countries hypertension was regarded as accelerating the, progress of established atherosclerosis, but among the Japanese, in whom atherosclerosis of the coronary stem is not frequently seen1), the relationship between hypertension and the atherosclerosis of coronary arteries may be not so simple or clear. The low incidence of coronary heart diseases in this country in spite of hypertension common among the Japanese may be explained from the fact that severe attack of atherosclerosis is uncommon related to the low intake of dietary fat. Since World War II, however, a change in diet has been observed among the large city population and the prevalence of coronary heart disease is reported increasing in this country. 2) The aim of the investigation was to make clear the following points: 1) Are the average serum lipid and lipoprotein levels in hypertensives or subjects with ischemic heart disease higher than those of healthy controls of the comparable age?
2) Are there any differences in the lipid and lipoprotein levels among the stages of hypertension?
MATERIALS AND METHODS
The subjects were selected at random from the population of Tokyo and its suburbs, viz. students of Showa Medical School, Health Examinees the human dock of Japan Red Cross Central Hospital, in-and out-patients of Toshiba Rinkan Hospital and Yokohama MinamiKyosai Hospital, and members of clubs for the aged. 215 men and women over 20 years were examined from October 1964 to August 1966. The examination consisted of a case history and family history, physical examination, urinary examination for protein and glucose, blood pressure, reading a 12-lead electrocardiographic tracing and digital plethysmographs taken at rest. Criteria employed for the diagnosis of ischemic heart disease and stage of hypertension were according to Komachi's classification,3) which is a slight modification of the one recommended by the W. H. O. Comittee on Hypertension and Ischemic Heart Disease4).
Blood samples were obtained by veinpuncture from fasting persons. Serum total cholesterol was determined by the method described by Abell et al., 5) 1) Triglyceride: in order to reduce the skewness in the distribution of triglyceride, each value was converted into the corresponding logarithmic one. In men, no significant difference could be observed among the age group and the average of 81.2mg/dl was obtained in this group. There was no significant difference between the age group of 40-59 and over 60 in women, and between the men and women over 40 years (Fig. 1) Though higher values were observed in female groups than those of men, no significant difference could be noted despite the differcnt sexes.
3) Total cholesterol: total cholesterol in men increased with age but in women over 40 years no significant increase with age was observed.
from 50 years but no significant difference was observed among age groups. 2. Serum Lipid and Lipoprotein Levels in Hypertensives and Ischemic Heart Disease. 1) Triglyceride: as shown in Fig. 1 , and 59 and women over 40 years, results similar to the total cholesterol were obtained. Statistically significant differences were observed, however, only in men aged 40-59 among coronary patients, all stages of hypertensives and normal subjects. 5) No significant difference was observed during each developing stage of hypertension as far as the serum lipids and lipoproteins were concerned.
DISCUSSION
In spite of remarkable westernization in the mode of living in urban areas of this country, the great majority of Japanese still consume low fat and low animal protein diet. The daily fat intake of about 30gm is derived from vegetables and fish, and accounts for about 15per cent of the caloric intake. In the Japanese, the normal values of cholesterol, which was determined by the Zak-Henry method, is reported to be 108-239mg/dl, average 161mg/dl.9) The cholesterol levels determined by the method of Abell et al, which was adopted by us in the investigation, were said to be slightly lower than those by the Zak-Henry's. We selected the subjects from the urban inhabitants, who probably consume more fat compared with general Japanese. Our data correspond to the serum total cholesterol level of healthy dwellers in Tokyo and its suburbs determined by Hayashi et al.10) using a modified method of Zak-Henry. It has been a frequent finding that the concentration of cholesterol increases with advancement of age and our data also showed this same tendency. The normal serum cholesterol levels of each decade are lower than those of comparable age in the population of Norway,11) the citizens of Stockholm Sweden,12) and a multiracial group of office personnel of various nationalities employed in an insurance group located in Metropolitan New York City.13) It is accepted that the content of animal fats in the diet is a major factor determining the level of plasma cholesterol and the incidence of artery disease in the general population. The average high concentration of the serum cholesterol in male patients suffering from ischemic heart disease of the age from 40 to 59 is consistent with above hypothesis, but a rather low level of serum cholesterol in female coronary patients of age over 40 as well as male over 60 years are incompatible above hypothesis. The rather low values for serum cholesterol in male patients with coronary disease over 60 years in this study is in agreement with results obtained by Albrink,14) Kroman et al. 15 ) and Scarborough et al.. 16) In the age group of females over 40 years, no significant difference was found between cholesterol level of patients with coronary artery disease and normal women which agrees with the result obtained by Kroman et al.15) Obeyesekere17) estimated the fat consumption of 200 patients suffering from ischemic heart disease in Ceylon and found to be low compared with Western standards. He thought that dietaly fat did not play an important role in the etiology of ischemic heart disease which is common in Ceylon. Gore et al. 18 ) made a comparative study of aortic atherosclerosis in the United States and Japan from the pathological standpoint and concluded that atherosclerosis of the coronary arteries seems to have no marked difference between U. S. A. and Japan, but there is a prominent difference in its severity. Donomae et al.1) ascribed the difference in severity to the intramuscular sclerosis of the small coronary arteries, which is an important cause of heart disease in people with a low grade of atherosclerosis such as the Japanese.
The mean values for serum triglyceride in normal men 40, 50 and 60 age groups were 85, 81, 76mg/dl respectively. Each of these values is lower than that in comparable age group in western countries,19) and slightly lower than the data reported by Kunito, 20) who measured serum triglyceride in normal male Japanese of age ranging from 20 to 79 years, living in urban areas. The difference between our data and Kunito's may be due to the adopted method of determination.
He reported that the serum triglyceride values in 20-29 and 60-70 years groups were significantly lower than those of the other age groups. Age trend of our data confirms this finding. The distribution of serum triglyceride in each healthy male age group showed a normal curve in his report, but skew was observed in the distribution of our data taking all age groups together.
A number of investigators have shown that hypertriglyceridemia can be induced in a normal subject by high carbohydrate diets.
In spite of relative high intake of carbohydrate diet, the Japanese seldom develop hypertriglyceridemia.
The discrepancy may be explained by the experiment carried out by Kuo et al., 25) who had shown that an increase in the portion of carbohydrates supplied sucrose wass followed by a marked rise in serum triglyceride concentration and by a lesser increase in cholesterol concentration.
As pointed out by Albrink, the Japanese diet contains an average of 350gm of carbohydrate daily, of which only 10 to 40gm is purified sucrose. In contrast, in America, of the average total carbohydrate intake of 300gm up to 100gm or more is composed of purified sucrose.
Since Albrink et al. 23 ) suggested that elevated serum triglyceride levels might be related to the pathogenesis of ischemic heart disease, several investigators26)-27) confirmed the results (51) and conclusions of Albrink, and proposed that the serum triglyceride level is more closely associated with coronary heart disease than in serum total cholesterol. In our investigation the triglyceride level in patients with coronary heart disease is likely higher than the control in normal persons, but a statistically significant difference could not be proven between them. These inconsistencies may be explained from the fact that coronary heart disease among the Japanese over 40 years of age is apt to take the form of intramuscular sclerosis of the coronary artery and the lesion is independent of the atherosclerosis in coronary stem.
As Olson et al.29) have pointed out, the beta lipoprotein molecules serve as a transport system for triglycerides and contain significant amounts of cholesterol. Increases in these low density lipoproteins bring about increases in the cholesterol or triglyceride concentration in years in both sexes but the male exhibited higher value than female. As shown in Fig. 1 , our data indicates that beta-lipoprotein lipids tend to increase with age but the age differences are statistically not significant. Yasuda33) measured beta-lipoprotein lipid with dextran-sulphate in clinically normal Japanese and found the increment in concentrtion with age in both sexes.
Badin34) put emphasis on the Burstein method in so far as this method has the advantage of detecting ischemic heart disease among atheromatic patients over other methods. Ledvina put forward "beta-lipoprotein-index", which shows over 1 in the ischemic patients, that means ischemic heart disease patients take higher values in beta-lipoprotein lipid in proportion to the values of normal parson in the comparative age. Yasuda33) obtained an increased concentration of beta-lipoprotein in patients with coronary heart disease. Our data also indicate that in male patients suffering from ischemic heart disease a significant higher level in betalipoprotein lipid is shown compared with a normal group, but in females over 40 years no significant difference can be found between coronary and healthy groups. Epidemiological and pathological studies have demonstrated that hypertension promotes the acceleration of atherosclerosis but the reverse, atherosclerosis is sited as a cause of hypertension, is untenable. Hatch et al.37) observed that the total lipids and cholesterol are in the normal range in essential hypertension.
They noted no difference between hypertensives and healthy subjects of the same age. Harris38) had concluded that the serum cholesterol level is proportionate to the systolic pressure. Malmros et al.39) investigated the relationship between total serum cholesterol and systolic pressure in healthy men in Sweden and found no definite correlation between them. Waris40) studied the lipid and lipoprotein levels in the sera of hypertensive patients in Norway. The serum total cholesterol levels in hypertensives did not differ essentially from healthy controls. A slight tendency of the beta-lipoprotein cholesterol level which increased with the severity of the disease was noted in the hypertensives.
The mean level of beta-cholesterol in hypertensives was higher than in the control, but difference is statistically not significant. Parrish41) studies autopsy reports of 2,731 white men aged 40 or over, and attempted to correlate hypertension with degree of coronary narrowing, and found the correlation was definite. He suspected that hypertension has adverse effects on ischemic heart disease by accerelating the sclerosis of coronary arteries and ascertained that the increase of coronary heart disease is greater in patients with hypertension.
Dreyfuss et al. 42 ) investigated members of a population which had recently migrated to Israel from the Atlas Mountain Region of North Africa. These people had surprisingly little evidence of coronary vascular disease and at the same time their serum cholesterol levels were low. These people, however, were found to have a relatively high incidence of essential hypertension.
Their diet may be poor in protein or fat, since they carried on their former living habits. The report suggests that some populations can maintain a low level of serum cholesterol despite the advance of age. The incidence of coronary disease is low in these populations even though hepertension may exist.
Our study indicates that hypertensive groups show a higher level in every area of serum lipid and lipoprotein compared with that of normal groups. Stage 2 group in hypertension especially shows statistically significant differences in the greatest number of items compared with the other groups. Hypertension at any stage of development, in the males over 60 years of age shows a statistically significant higher level of serum lipid and lipoprotein. It may be due to a rather low value of the adopted criterion in elderly hypertensive subject, viz. 160/90 was taken as the upper limit of normal level.
SUMMARY
The serum lipids and lipoproteins of 215 men and women over 20 years of age in Tokyo and its suburbs were investigated.
The serum cholesterol and triglyceride levels in healthy subjects were below Western countries figures. In healthy men, age trends were observed only in the serum cholesterol content. In male and female hypertensives as well as subjects suffering from ischemic heart disease, every lipid component and lipoprotein showed a higher value as compared with that of normal persons. The serum triglyceride levels were elevated significantly in hypertensives but not significantly in subjects with ischemic heart disease compared with those of a normal control group. Total serum cholesterol, beta-lipoprotein lipids and cholesterol revealed significantly higher values in male hypertensives as well as the patients with ischemic heart disease from 40 to 59 years in comparison with a normal control (53) in a comparable age group. There were no significant differences in the serum lipids and lipoprotein levels among the subjects at any stage of developing hypertension.
